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Abstract 

Background and aim: Smoke and smokeless tobacco use cause extreme effects on soft and hard tissues in and 

around the oral cavity. A routine intraoral examination by a dental health professional can reveal most of these 

lesions at an early stage and prevent serious sequelae. The aim of the study was to assess the tobacco 

associated oral lesions and level of dependence among male patients attending a private dental college in 

Chennai.  

Materials and method: The study was conducted in a hospital setting by retrieving data from the case records 

of 483 patients from the time period between August 2019 - January 2020. Descriptive statistics and Chi-square 

tests were used.  

Results: The study population consisted of male tobacco smokers.The participants were categorised based on 

index age groups. Habit of smoking tobacco was found in 65.9% and smokeless  tobacco was found to be in 

usage among 34.1% of the population. Leukoplakia (14.3%) was the most common lesion that was observed in 

the study population after tobacco stains (52.4%), followed by oral submucous fibrosis (10.6%) Statistically 

significance observed between tobacco induced oral lesion and tobacco dependence (p <0.05). The comparison 

between form of tobacco usage and nicotine dependence level was also found to be statistically significant (p 

<0.05).  

Conclusion: The higher the dependence on tobacco, the more the risk of development of oral mucosal lesions, 

suggesting a dose response relationship. 
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Introduction 

Tobacco associated oral diseases contribute significantly to the global disease burden and usage of tobacco is 

estimated to account for 41% of oral and pharyngeal cancer in men and about 11% in women [1]. The Global 

Adult Tobacco Survey 2 (GATS-2016-17) conducted in India, showed that about 10.7% of all adults were 

consumers of smoking tobacco , and the number was higher at 21.4% for smokeless tobacco [2]. The reason for 

tobacco being so toxic is that it contains a large number of carcinogen, the most significant being polycyclic 

aromatic hydrocarbons, aromatic amines and nitrosamine which are responsible for cellular damage.  
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Research has shown that smoking form of tobacco contains 50 carcinogens whereas smokeless form contains 

around 28 carcinogens. Therefore smoking and tobacco chewing have been positively associated with the 

occurrence of oral lesions like leukoplakia, oral submucous fibrosis, tobacco pouch keratosis, ultimately leading 

to the potential for malignant transformation [3,4]. Authors have suggested, the type and location of the lesion 

varies with the tobacco used, the way it is used and the frequency and duration of use [5]. Tobacco also leads to a 

variety of other dental problems like dental caries [6-8] which is microbial [9], multifactorial [10,11] in nature and is 
due to heavy accumulation of plaque [12-14] and many studies have concluded the association[15]. Tobacco also 

excessively affects the salivary gland, the major effect being on parotid gland, thus altering the salivary 

secretions [16,17].  

Tobacco is a huge risk factor [18] for developing oral cancer, which deteriorates the quality of a life of an 
individual, especially nutrition [19]. Aesthetically also, it causes damage to the patients, due to the stains it leaves 

on the teeth, high prevalence of fluorosis [20,21] was found in patients with the habit of areca nut chewing [22]. 

Patients with a combination of tobacco habits, mode of use and dependency are considered to be at a higher risk 

of developing oral lesions due to the added and prolonged exposure to carcinogens [23]. Various studies are 

present which present the findings related to prevalence of tobacco usage among populations but there is a 

scarcity of research in assessing the dose response relationship between tobacco usage and tobacco induced oral 

lesions. Hence the aim of the study is  to assess the tobacco associated oral lesions and levels of dependence 

among adult male patients visiting a dental hospital in chennai. 

MATERIALS AND METHODS: 

A retrospective study was conducted by evaluating and analysing 483 patient case records visiting a dental 

hospital from June(2019) to March(2020) who were  tobacco users. Prior to the start of the study, an ethical 

approval number (SDC/SHIEC/2020/DIASDATA/0619-0320) was obtained from Scientific Review Board, 

Saveetha Dental College, SIMATS. The data was collected by reviewing 86000 patients records. Data such as 

age, gender, type of tobacco, site and type of lesions were documented.  The data from  Fagerstrom Dependence 

scale [24] was used as the questionnaire to assess the dependence on tobacco among the study participants. In 

scoring the FagerstromTest for Nicotine Dependence, yes/no items are scored from 0 to 1, multiple choice items 

are scored from 0 to 3. The items are summed to yield a total score ranging between 0-10. The higher the total 

Fagerstrom score, the more intense is the patient’s physical dependence on nicotine. According to the scoring 

criteria of Fagerstrom score, the participants were categorised into low, moderate, low to moderate and high 
dependence.The data collected were cross verified with intraoral photographs. Only the patients who are using 

tobacco for at least a year of all age groups were included. All the patients who are under special care are 

excluded from this study. Incomplete/censored data were excluded too. Ethical clearance was obtained from the 

institutional scientific review board of the university. The data collected was entered in the excel sheet. 

Descriptive analysis and Chi Square test were done using SPSS software.The Statistical significance was set at p  

<0.05. 

RESULTS: 

 A total of 483 case records of male tobacco users were examined. The mean age of the participants were 
categorised according to age groups (Table 1). Among the participants, 67.5%  had a habit of smoking tobacco, 

whereas 32.5% were found to be using smokeless forms of tobacco (Figure 1). Figure 2 shows the distribution 

of participants according to the Fagerstrom Dependence score, 55.4% were moderately dependent, followed by 

37.1% who were minimally dependent and 7.5% were highly dependent on nicotine. The following prevalence 

of tobacco oral lesions were found among the study participants: 52.4% tobacco stains, 14.3% Leukoplakia, 

6.8% had smoker’s palate, 7.7% had tobacco pouch keratosis, oral submucous fibrosis was found among 10.6% 

of all participants and smoker’s melanosis was seen in 8.3% of the study population (Figure  3). Comparison 

between tobacco lesions and nicotine dependence showed  statistically significance (p= 0.001) as given in 

Figure 4. There was a statistical significant difference between form of tobacco usage and nicotine dependence 

as well (Figure 5).  

Age  (Years) N          (%) Mean  Standard Deviation 

18 - 34 years 212   (43.86) 27.1 3.6 
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35- 44 years 104    (21.56) 38.8 2.7 

45 - 64 years 143  (29.60) 52.1 5.0 

65-74 years 24     (4.98) 67.4 2.4 

 

Table 1: Distribution of male tobacco users based on age groups of the study population. Among the study 

population, the majority of the participants (43.86%) belonged to the 18-34 years of age group (Mean age = 

27.1, SD = 3.6).  

 

Figure 1: The pie chart represents the distribution of study participants based on the form of tobacco used: 

smoking tobacco (denoted by colour blue), smokeless tobacco (denoted by colour green). Among the study 

population, 67.5% of participants used smoking tobacco and 32.5% used smokeless tobacco. Hence, smoking 

tobacco (denoted by colour blue) was most common among the study population. 
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Figure 2: This bar chart represents the distribution of study participants based on their nicotine dependence 

level assessed by using Fagerstrom Nicotine Dependence Scale. X axis represents the level of dependence and Y 

axis represents the study participants.The nicotine dependency is categorised into minimally dependent (denoted 

by colour purple), moderately dependent (denoted by colour blue) and highly dependent (denoted by colour dark 

red) Among the study population, the majority of the study participants (55.4%) had moderate dependence 

(denoted by colour blue) on nicotine.   

 

Figure 3: The pie chart represents the distribution of study population based on tobacco associated lesions. X 

axis represents the tobacco induced lesions and Y axis represents the distribution of study participants. Among 
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the study population, majority of the participants had tobacco stains on teeth (52.4%), followed leukoplakia 

(14.3%) and oral submucous fibrosis (10.6%) 

 

 

Figure 4: Association between Fagerstrom dependence level and tobacco associated oral lesions among the 

study population. X axis represents the fagerstrom dependence level and Y axis  represents the number of 

participants having the various tobacco lesions. Pearson’s Chi square value =130.51, df = 10, p value = 

0.001(<0.05). The association between Fagerstrom dependence level and tobacco induced oral lesions among 

the study population is found statistically significant. 
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Figure 5: Association between the form of tobacco used and the Fagerstrom nicotine dependence level. X axis 

represents the form of tobacco used based on Fagerstrom nicotine dependence level and Y axis represents the 

number of participants based on their nicotine dependence level.The nicotine dependency is categorised into 
minimally dependent (denoted by colour purple), moderately dependent (denoted by colour blue) and highly 

dependent (denoted by colour dark red).  Pearson’s Chi square value = 107.9, df = 15, p value = 0.001(<0.05). 

The association between form of tobacco and Fagertstrom nicotine dependence level among the study 

population is found to be statistically significant, thus showing dependence level is higher when using smoking 

tobacco (37.0%) as compared to using smokeless tobacco (18.6%). 

 

DISCUSSION: 

The epidemic that is tobacco is expanding in developing and less developed countries adding to the global 

disease burden. India is in the second phase of the tobacco epidemic due to its high prevalence of tobacco usage. 

The frequency and duration of this tobacco habit corresponds to the occurrence of lesions in oral cavities which 

carry a potential risk for development of oral cancer. Studies have highlighted that the initiation and progression 

of oral lesions are dependent on the pattern of usage which includes dependence on tobacco by patients  [25,26]. 
With this intention, the present study was conducted to determine the pattern of usage of tobacco associated 

with tobacco induced oral lesions among patients. The study was conducted assessing the case records of 483 

male patients with tobacco habits attending a private dental college in Chennai. Previous studies[5,27,28] have also 

shown tobacco habit to be more prevalent among male population. Since, tobacco habit is mostly associated 

with stress and peer pressure, it could be responsible for the initiation of this deleterious habit among the male 

population [29] . In the present study, prevalence of leukoplakia was highest after tobacco stains,  among all the 

oral mucosal lesions, similar finding was reported by S kumar et al [30] but studies have shown contrasting 

findings where investigators reported prevalence of oral submucous fibrosis to be higher [27]. A significant 

statistical value (p = 0.001) was found between tobacco lesion and fagerstrom dependency score (Figure 4) 

which revealed that the more the dependence on tobacco, the higher the risk of occurrence of oral mucosal 

lesions, the finding was similar to another study [31]. The possible justification behind this could be that long 
term contact of tobacco with oral mucosa leads to a variety of changes due to prolonged exposure to carcinogens 
[27]. Statistically significant association of form of tobacco and Fagerstrom dependence level was found in the 

current study (Figure 5) and the result coincides to other studies as well [32,33]. 
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CONCLUSION: 

Within the limits of the study, it can be concluded that the higher the dependence level on tobacco, the more is 

the risk of development of oral lesions which could lead to malignancy gradually. As public health 

professionals, our focus should be on counselling the tobacco dependent people on cessation of their habit and 

lead a tobacco free life. 
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